The purpose of the study is to document a rare case of a peripheral odontogenic fibroma with associated cervical and coronal tooth resorption in a 38 year old woman. Histopathological features are described, the clinical management outlined and follow-up observations over 27 years detailed. The exophytic firm lesion, coral pink in appearance, located on the labial aspect of a maxillary right lateral incisor was excised, fixed in formalin and prepared for histological evaluation. The resorption cavity and adjacent soft tissue were treated by the topical application of trichloroacetic acid prior to restoration with a glass-ionomer cement and subsequent root canal treatment. Histologically, the body of the lesion was characterized by the presence of odontogenic epithelium embedded in a mature fibrous stroma. Areas of dystrophic calcification could also be identified. The features were consistent with a diagnosis of a peripheral odontogenic fibroma. The clinical result of treatment assessed 27 years postoperatively showed no evidence of recurrence of the peripheral odontogenic fibroma. External cervical and coronal tooth resorption can, on rare occasions, prove to be a clinical feature associated with peripheral odontogenic fibroma. Treatment of the tumour mass and the resorptive lesion can provide a successful outcome.
INTRODUCTION
Peripheral odontogenic fibroma is one of the most common of the rare group of peripheral odontogenic tumours. Peripheral odontogenic fibroma has been described as 'a rare neoplasm characterized by varying amounts of inactive-looking odontogenic epithelium embedded in a mature fibrous stroma'. 1 It may also contain foci of calcifications which may be in the form of dentinoid, cementicles or bone. 2, 3 Odontogenic fibroma has been reported to occur in a wide age range from the newborn to the eighth decade of life with the mean age in the third decade and a gender distribution with a slight female predilection. 4 The odontogenic fibroma can be central (intraosseous) or peripheral (extraosseous) occurring in either the mandible or maxilla, 1,2 but with a reported higher incidence in the mandible. 4 Peripheral odontogenic fibroma presents as a slowgrowing gingival exophytic, smooth and firm mass that can be coral pink in appearance, or it may be inflamed or ulcerated. 5 Usually the lesion is asymptomatic but with a possible chief complaint of tooth displacement. The clinical appearance is not significantly different from other gingival overgrowths and a differential diagnosis should include peripheral giant cell granuloma, pyogenic granuloma, gingival focal fibrous hyperplasia, peripheral ossifying fibroma, peripheral ameloblastoma and peripheral calcifying epithelial odontogenic tumour. [6] [7] [8] Root resorption has been estimated to occur in 29% of cases of central odontogenic fibroma 9 but the nature of this resorptive process has not been clarified in the reported studies. [10] [11] [12] [13] However, from the published radiographs contained in these studies, it has been possible using Lindskog's classification to identify the resorptive processes as non-infective pressurerelated apical root resorption. 14 The peripheral counterpart of this rare pathosis, namely peripheral odontogenic fibroma, has been the subject of several papers over the past 35 years. A literature search was carried out by one of the authors (DM) to identify all cases of peripheral odontogenic fibroma published in English up to 2016 using the following methodology.
The electronic PubMed's MEDLINE search was conducted combining Boolean operators with keywords to obtain the following string: (peripheral AND odontogenic AND fibroma) OR (peripheral odontogenic fibroma). This research method was repeated for Embase. Additionally, a manual search of relevant textbooks, 1, 15, 16 and screening of the reference list of all relevant articles, was also performed. The results were screened to fulfil the inclusion criteria: indexed reviews, case series and case reports published in English and in peer-reviewed journals up until 2016. Only cases involving human subjects were considered.
This search identified 422 reported cases, [3] [4] [5] 7, 8, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] as summarized in Table 1 . An analysis of these reports has failed to identify any case of peripheral odontogenic fibroma which exhibited any form of tooth resorption as a clinical feature. Hence, the aim of this paper is to document the clinical, histopathological features and management of a rare case of peripheral odontogenic fibroma with associated external cervical and coronal tooth resorption.
CASE DESCRIPTION AND RESULTS
A 38 year old woman was referred for an endodontic opinion and management of her maxillary right lateral incisor in July 1988. Examination of the anterior right maxillary region revealed an ellipsoid-shaped coral pinkish mass situated in the interdental region between the maxillary right lateral and central incisors and extending 2 mm superior to the gingival margins of both incisors (Fig. 1a) . The patient's general medical status was non-contributory but her dental history had involved restoration of several carious teeth including the mesial and distal surfaces of the maxillary right lateral incisor and periodontal maintenance of generalized chronic marginal gingivitis. There was no history of dental trauma or orthodontic treatment. The patient had been aware of the slowly growing painless mass for at least 1 year. Measuring 5 mm 9 3 mm, the lesion was firm, smooth and attached principally to the gingival tissue of the lateral incisor. The mass could be slightly displaced at the junction with the enamel on the crown of the lateral incisor tooth on its distolabial aspect and there was no obvious bleeding on such manipulation. Some grayish discolouration was evident in the crown of the lateral incisor becoming grey pink near the cervical region. The lateral incisor response to CO 2 pulp sensibility testing (Odontotest TM ; Air Liquide Healthcare, Adelaide, SA, Australia) was reduced in terms of speed and intensity of patient reaction to the cold stimulus when compared with the contralateral incisor. Radiographically there was a 'punched out' radiolucency in the mesial aspect of the lateral incisor, extending from the mid-crown region into the root to a depth of approximately 2 mm below the cervical region. There was a radiopaque line (yellow arrow) demarcating the resorptive defect from the image of the root canal which was indicative of a protective predentine-dentine interface between the resorptive tissue and the dental pulp. There was very slight thickening of the periodontal ligament space at the apex (Fig. 1b) .
INITIAL CLINICAL MANAGEMENT
After the administration of 3% Citanest â Dental with Octapressin â local anaesthetic (Dentsply International, York, PA, USA) and the placement of a rubber dam cuff, the fibrous mass was excised and immediately placed in a 10% neutral buffered formalin solution for subsequent histopathological examination. The gingival tissue bordering the excised mass and the resorption cavity were then treated with a topical application of a 90% aqueous solution of trichloroacetic acid for approximately 15 s to control haemorrhage and also potentially inactivate any residual active resorptive tissue. 14, 33 Although the dental pulp was not directly exposed, its close proximity could be observed by the pink appearance of the pulp vasculature showing through the thin overlying dentine (Fig. 1c ). The resorption cavity was then dressed with IRM temporary filling material (Dentsply).
Within 10 days, the histopathological report was received which noted features of odontogenic epithelium and mineralized tissue within the interwoven fibrous tissue and concluded with a diagnosis of peripheral odontogenic fibroma, Thanks to an efficient archival system within the Discipline of Oral Pathology at The University of Adelaide, the original 1988 sections were accessed, imaged, re-examined and form the subject of the following observations: Figure 2a a low-power (940) image of the haematoxylin-eosin-stained histological section shows hyperplasia of the keratinized stratified squamous epithelium with elongation of rete pegs. The underlying tumour mass shows most of the lesion to be characterized by the presence of relatively cellular connective tissue whose fibrous strands are interwoven with each other. Irregular-shaped islands of odontogenic epithelium are interspersed within the fibrous stroma and some calcifications can be identified. The connective tissue is highly vascular with numerous small vessels, especially in the areas with less cellularity. There are some areas which show a chronic inflammatory infiltrate. At a higher magnification (9100), dystrophic calcifications can be recognized within the fibrous stroma (Fig. 2b) . At a magnification of 9400, the fibrous connective tissue component shows benign monomorphic fibroblasts organized in strands and interwoven with less cellular areas where fibroblasts with spindle-shaped nuclei can be seen separated by dense collagen fibres. Epithelial islands and strands which appear inactive contain a large number of clear cells (Fig. 2c) . Figure 2(d) shows dystrophic calcifications and small ring-like epithelial islands and strands with eosinophilic cytoplasm and characterized by non-palisading peripheral cells. The features evident on histological examination were consistent with previous descriptions and a diagnosis of peripheral odontogenic fibroma.
CONTINUING TREATMENT
Four weeks after the excision of the tumour mass, topical application of trichloroacetic acid and curettage, the temporary filling material was removed and the resorption cavity inspected with enhanced vision using Keeler 95.5 magnification dental loupes with headlight (Designs for Vision, Sydney, NSW, Australia) to check for any evidence of residual resorptive tissue. As the margins of the resorption cavity were well defined without any clinical signs of further resorption and the adjacent soft tissue was healing satisfactorily, the cavity was then restored with Ketac, a glass-ionomer cement (GC Corp., Tokyo, Japan) as shown in Fig. 3(a) . At that appointment, the patient reported that she had initially experienced slight discomfort with the tooth when exposed to thermal stimuli but the symptoms had largely resolved. One month later, when the restoration was checked and smoothed with a disc, the patient's symptoms had completely resolved. The clinical interpretation at that time was Fig. 1 (a) A coral pink ellipsoidal-shaped mass is evident in the interproximal space between the maxillary left lateral and central incisors. Some gray discolouration can be observed in the crown of the lateral incisor, becoming pinkish at the cervical region. (b) A periapical radiograph shows a punched out irregular radiolucency in the cervical and coronal aspects of the mesial aspect of the lateral incisor. A radiopaque line shown by an arrow indicates the interface between the resorptive defect and the pulp/root canal. Slight widening of the periodontal ligament space is also evident. (c) Appearance of the resorptive defect after excision of the soft tissue mass and the topical application of a 90% aqueous solution of trichloroacetic acid and curettage. The proximity of the dental pulp can be seen by the red appearance in the central region of the resorption cavity (arrow).
that her symptoms had indicated a transient reversible pulpitis, which had resolved without the need for endodontic treatment. When the patient was reviewed again 6 months after the commencement of treatment, a periapical radiolucency was evident, indicative of chronic apical periodontitis due to an infected root canal system (Fig. 3b) . It is likely that the earlier clinical assessment of pulp vitality might have actually reflected a slowly degenerating pulp. Endodontic treatment was instituted and after instrumentation and irrigation, the canal was dressed with a 50:50 mix of Pulpdent Paste (Pulpdent, Watertown, MA, USA) and Ledermix Paste (Lederle Laboratories, Wolfhusen, Germany) for 3 weeks, when the canal was re-irrigated, dried and obturated with gutta-percha and AH26 (Detreys, Zurich, Switzerland) (Fig. 3c) . The patient was regularly reviewed by her general practitioner but was re-examined by the principal author again 3 years postoperatively when the gingival tissues associated with the maxillary right lateral and central incisors showed a satisfactory gingival contour, but there was also evidence of marginal gingivitis which was similar to that associated with her other maxillary anterior teeth (Fig. 4a) . Radiographically, there was no obvious evidence of periradicular pathosis. In 2004, the lateral incisor fractured at gingival level and her general dental practitioner restored the tooth with an epoxy-based carbon fibre post, Composipost (RID, St Egreve, France) cemented with Fuji Plus RMGIC cement (GC Corp). The composite crown was then constructed using Tetric Flow (Ivoclar Vivadent, Schaan, Liechtenstein) with Z100 TM Universal Composite Restorative (3M Espe, St Paul, MN, USA).
A further examination was carried by her general dental practitioner in 2015, 27 years after the initial treatment and 11 years after the placement of the composite crown. Chronic inflammatory gingival enlargement, as shown in Fig. 4(b) , was a consistent finding in all her anterior teeth, but there was no evidence of recurrence of the original peripheral odontogenic fibroma. Radiographically, as shown in Fig. 4 (c), there was evidence of some horizontal bone loss between the lateral incisor and the adjacent canine and central incisor but this was consistent with bone levels in other anterior regions of her dentition. There was also evidence of a slight apical radiolucency bordered by a zone of dense alveolar bone, indicative of apical periodontitis, but because the tooth was asymptomatic, the decision was made to review the tooth periodically to which the patient consented. The type of any further intervention would be decided if the situation started to deteriorate and the clinical findings at that time. 
DISCUSSION
Peripheral odontogenic fibroma is considered to be a rare condition although, as shown in Table 1 , there have been 422 cases reported in the literature to date.
The present report appears to be the first in which external tooth resorption in the coronal and cervical regions has been associated with a peripheral odontogenic fibroma. The radiographic appearance of the present case report showed similarities to invasive cervical resorption due to its somewhat irregular radiolucent outline extending from the cervical region into the tooth crown and an observable radiopaque line demarcating the resorptive process from the outline of the dental pulp and root canal. 34 While the histopathology of the present case mirrors earlier descriptions of peripheral odontogenic fibroma, 2-5 it nevertheless shares some features with that of invasive cervical resorption which in its early stages has been shown to be fibrovascular in nature. 34 The resorptive tissue involved in invasive cervical resorption, has been considered to have been derived from ectomesenchymal precursor cells in the periodontal ligament. 34 In contrast, the tissue found in peripheral odontogenic fibroma has also been considered by some authors to have been similarly derived from precursor cells from the periodontal ligament. 35, 36 However, that opinion has been challenged by Ritwik and Brannon 4 who gave evidence to support gingival tissue as the likely origin. A defect in the normally protective cementum/ cementoid barrier in the cervical region is considered a prerequisite for the development of root resorption, 37 including invasive cervical resorption, 34 and the same precondition might have favoured the initiation and progression of the extensive resorption evident in this rare case of peripheral odontogenic fibroma. Despite some similarities, peripheral odontogenic fibroma differs from invasive cervical resorption by virtue of the presence of odontogenic epithelium within an interwoven fibrous tissue network and deposits of dystrophic calcified tissue which have been described as being dentinoid, cementicles or bone. [2] [3] [4] The clinical management of the present case involved similar principles as those advocated for the management of invasive cervical resorption, 14, 33 which might have aided the total inactivation of active tumour tissue. While previous studies have reported recurrence rates varying from 38.9% 3 to 50%, 4 follow-up examinations of the present case over 27 years have shown a satisfactory response to treatment with no obvious sign of recurrence.
CONCLUSIONS
An additional clinical feature of cervical and coronal tooth resorption associated with peripheral odontogenic fibroma has been identified. Treatment of the tumour mass and the resorptive lesion can provide a successful outcome.
